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MEDIUM, AND E-VALUE MANAGING METHOD 

10 BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to an e-money 
(hereinafter also called "e-money" ) managing method and 

15 system suitable for use in managing/holding e-money, 
which is defined as an electronic alternative to a 
currency. The invention also relates to an e-money 
managing/holding medium, a computer-readable 
recording medium in which an e-money managing program 

20 is recorded, an electronic value (hereinafter also 
called "e-value") managing/holding medium, and an 
e-value managing method. 

2. Description of the Related Art: 

25 IC cards having an integrated circuit (IC) 

embedded therein have been popular as an electronic 
money managing/holding medium used in e-money managing 
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systems . 

The IC cards are equipped with a data memory for 
storing (loading) e-money, which serves as an 
alternative to cash, to be spent in payments. Compared 
5 to credit cards, the IC cards carry advantages of being 
free of arrears and of improved security guaranteed by 
security functions being added. 

Nowadays, there put into the market are IC cards 
in which e-money is stored, depending on the purposes 

10 of its spending, in two or more storage areas separately 
provided on the data memory. 

In these conventional systems, however, an 
external apparatus such as a reader is required to check 
what amount of money is left in the IC card, and it is 

15 thus likely that a user might spend all the e-money in 
the IC card without such intention. So, the user must 
always be worrying about the balance remaining in the 
IC card in order to keep some amount left therein, 
avoiding unnecessary spending. 

20 In the conventional systems having two or more 

storage areas on the datamemory each for storing e-money 
to be paid for some particular use, there is another 
issue that the e-money thus stored is such restricted 
in uses that the flexibility is significantly impeded. 

25 

SUMMARY OF THE INVENTION 
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With the foregoing problems in view, one object 
of the present invention is to provide an electronic 
money (hereinafter also called "e-money") managing 
method in which a minimum balance of e-money 
5 (hereinafter also called "minimum balance") is held in 
the medium so that the certain amount is always left 
therein to be spent for a predetermined use, allowing 
a user to spend the e-money in the medium being free 
from worrying about the amount (balance) still left in 
10 the medium, avoiding unnecessary spending. 

Another object of the invention is to provide a 
system for carrying out the above-mentioned method. 

Further objects of the invention are to provide 
an e-money managing/holding medium, a 
15 computer-readable recording medium having an e-money 
managing program recorded thereon, an e- value 
managing/holding medium, and an e-value managing 
method . 

In order to accomplish the above object , according 
20 to the present invention, there is provided a method 
of managing electronic money, which is defined as an 
electronic alternative to a currency , stored in a medium , 
comprising the steps of: (a) setting an amount of 
electronic money (hereinafter also called "amount") 
25 payable only for a particular purpose as a minimum 
balance in the medium; (b) discriminating whether or 
not a payment is for the particular purpose, when making 
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the payment; (c) discriminating whether or not a total 
balance of electronic money (hereinafter also called 
"total balance") remaining in the medium after the 
payment is smaller than the minimum balance; and (d) 
5 prohibiting the payment if the result of the 

discriminating is negative in step (b) and if the result 
of the discriminating is positive in step (c). 

As a generic feature of the present invention, 
there is provided an electronic money managing system 

10 comprising: a medium having a storage section for 
storing electronic money, which is defined as an 
electronic alternative to a currency; charging means 
for making charging by notifying the medium of payment 
purpose information along with an amount to be paid, 

15 which charging means is disposed independently of the 
medium and is adapted to be communicably connected with 
the medium; payment means for making a payment in 
response to the charging by the charging means; minimum 
balance setting means for setting an amount of 

20 electronic money (hereinafter also called "amount") 
payable only for a particular purpose as a minimum 
balance in the medium; purpose judgment means for 
discriminating whether or not the payment is for the 
particular purpose, based on the payment purpose 

25 information received from the charging means, when the 
payment means makes the payment; balance judgment means 
for discriminating whether or not a total balance of 
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electronic money (hereinafter also called "total 
balance") remaining in the medium after the payment is 
smaller than the minimum balance; and control means for 
controlling the payment means so as to prohibit the 
5 payment if the result of the discrimination by the 
purpose judgment means is negative and if the result 
of the discrimination by the balance judgment means is 
positive . 

As another generic feature, there is provided a 

10 medium for managing/holding electronic money, which is 
defined as an electronic alternative to a currency . The 
medium is adapted to be communicably connected with 
charging means for making charging by notifying the 
medium of payment purpose information along with an 

15 amount to be paid, to receive charging, and the charging 
means is disposed independently of the medium. The 
medium comprises: a storage section for storing 
electronic money; a payment section for making a payment 
in response to the charging by the charging means; a 

20 minimum balance setting section for setting an amount 
payable only for a particular purpose as a minimum 
balance in the medium; a purpose judgment section for 
discriminating whether or not the payment is for the 
particular purpose, based on the payment purpose 

25 information received from the charging means, when the 
payment section makes the payment; a balance judgment 
section for discriminating whether or not a total 
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balance of electronic money (hereinafter also called 
"total balance") remaining in the medium after the 
payment is smaller than the minimum balance; and a 
control section for controlling the payment section so 
5 as to prohibit the payment if the result of the 
discrimination by the purpose judgment section is 
negative and if the result of the discrimination by the 
balance judgment section is positive. 

As still another generic feature, there is 

10 provided a computer-readable recording medium in which 
an electronic money managing program for instructing 
a computer to execute a function of managing electronic 
money is recorded. The electronic money, which is 
defined as an electronic alternative to a currency, is 

15 stored in the medium which is adapted to be communicably 
connected with charging means for making charging by 
notifying the medium of payment purpose information 
along with an amount to be paid, and the charging means 
is disposed independently of the medium. The 

20 electronic money managing program instructs the 

computer to function as the following: a payment section 
for making a payment in response to the charging by the 
charging means; a minimum balance setting section for 
setting an amount payable only for a particular purpose 

25 as a minimum balance in the medium; a purpose judgment 
section for discriminating whether or not the payment 
is for the particular purpose, based on the payment 



purpose information received from the charging means, 
when the payment section makes the payment; a balance 
judgment section for discriminating whether or not a 
total balance of electronic money (hereinafter also 
5 called "the total balance") remaining in the medium 
after the payment is smaller than the minimum balance; 
and a control section for controlling the payment 
section so as to prohibit the payment if the result of 
the discrimination by the purpose judgment section is 
10 negative and if the result of the discrimination by the 
balance judgment section is positive. 

As a preferred feature, in the balance 
discriminating step (c) , an amount to be paid is compared 
with a general balance, which is the amount obtained 
15 by subtracting the minimum balance from the total 
balance, to make the discrimination. 

As another preferred feature, in the balance 
discriminating step (c), the total balance remaining 
after the payment is compared with the minimum balance, 
20 to make the discrimination. 

As still another preferred feature, the maximum 
balance setting step (a) may be carried out when 
electronic money is loaded on the medium. If the result 
of the discriminating is positive in the purpose 
25 discriminating step (b) and if the result of the 
discriminating is positive in the balance 
discriminating step (c), the payment is allowed. 
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Further, according to the present invention, there 
is provided a medium for managing/holding an electronic 
value, which represents an amount of property to be paid 
or transferred in exchange with goods or services in 
5 accordance with the amount . The medium is communicably 
connected with charging means that demands the medium 
for a payment or transfer and includes a storage section 
having an area in which the electronic value is stored, 
wherein a predetermined minimum value also is recorded 

10 in the storage section so that if abalance of the property 
remaining in the storage section after the payment or 
transfer is smaller than the predetermined minimum value, 
the payment or transfer of the property is prohibited. 
Furthermore, there is provided a method of 

15 managing an electronic value , which is stored in a medium 
and represents an amount of property to be paid or 
transferred in exchange of goods or services when 
charging means disposed independently of the medium 
makes a demand for payment or transfer. The method 

20 comprises the steps of: discriminating whether or not 
a balance of the property remaining in the medium after 
the payment or transfer is smaller than a predetermined 
minimum value; and if the result of the discriminating 
is positive, prohibiting the payment or transfer of the 

25 property. 

With this construction , if a payment is for another 
use than the particular one that has been previously 



set and if the total balance of e-money after the payment 
is smaller than the minimum balance , the payment is 
prohibited. The total balance is thus maintained equal 
to or greater than the minimum balance even after 
5 payments made for any uses other than the particular 
one . 

And, the payment or transfer of e-value (property) 
is prohibited upon judgment that a balance of e-value 
remaining in the medium after the payment is smaller 

10 than a predetermined value. It is therefore possible 
to prohibit the payment or transfer of e-value, if the 
balance in the medium is smaller, even before making 
a payment or transfer, than the predetermined value. 
According to the e-money managing method of the 

15 present invention, the e-money managing system, the 
medium for managing/holding e-money, the 
computer-readable recording medium having an e-money 
managing program recorded thereon, the medium for 
managing/holding e-value, and the method for managing 

20 e-value, it is possible to guarantee the following 
advantageous results: 

(1) since the amount of e-money to be paid only 
for a particular use is set to the medium as a minimum 
balance, it is possible to keep the certain amount left 

25 in the medium, avoiding unnecessary spending. More 
specifically, it is prevented that all the money, 
including what should have been set aside for some 



particular use, is spent out. That is, a user is made 
free from worrying about what amount of e-money still 
remains in the medium, thus guaranteeing the improved 
user friendliness. 
5 (2) Since the minimum balance can be set to the 

medium at the loading of e-money, it is possible for 
the user to spend e-money in the medium following a 
plannedmanner , thus also guaranteeing the improved user 
friendliness . 

10 (3) Since the payment or transfer of e-value in 

the medium is prohibited upon judgment that the balance 
of e-value is smaller than a predetermined value, it 
is possible to prohibit the payment or transfer of 
e-value if the balance is smaller, even before making 

15 payments, than the predetermined value, thereby 

avoiding a user from spending all the e-value out. 
Accordingly, the user is made free from worrying about 
what amount of e-money still remains in the medium, thus 
guaranteeing the improved user friendliness. 

20 Other objects and further features of the present 

invention will be apparent from the following detailed 
description when read in conjunction with the 
accompanying drawings. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an e-money 
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managing system according to a first embodiment of the 
present invention; 

FIG. 2 is a block diagram showing hardware of an 
IC card, as an example of a medium for managing/holding 
5 e-money in the e-money managing system of the first 
embodiment ; 

FIG. 3 is a diagram illustrating a manner in which 
e-money is stored in a storage section of the IC card 
of the first embodiment; 
10 FIG. 4 is a flowchart illustrating a process 

performed at the loading of e-money to the storage 
section of the IC card of the e-money managing system 
of the first embodiment; 

FIG. 5 is a flowchart illustrating a process 
15 performed by various elements of the e-money managing 
system of the first embodiment, when making a payment 
for another use than a particular use with the IC card 
in which a minimum balance has been set previously; 
FIG. 6 is a flowchart illustrating a process 
20 performed by various elements of the e-money managing 
system of the first embodiment, when making a payment 
for the particular use with the IC card in which the 
minimum balance has been set in advance; 

FIG. 7 is a diagram illustrating a manner in which 
25 e-money is stored in the storage section of the IC card 
of a second embodiment ; 

FIG. 8 is a flowchart illustrating a process 
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performed by various elements of the e-money managing 
system of the second embodiment, when making a payment 
for another use than a particular use with the IC card 
in which a minimum balance has been set in advance; and 
5 FIG. 9 is a flowchart illustrating a process 

performed by various elements of the e-money managing 
system of the second embodiment, when making a payment 
for the particular use with the IC card in which the 
minimum balance has been set in advance. 

10 

DESCRIPTION OF THE PREFERRED EMBODIMENT ( S ) 

Various preferred embodiments of the present 
invention will now be described in detail below with 
15 reference made to relevant accompanying drawings. 
(A) First Embodiment: 

FIG. 1 shows an e-money managing system according 
to a first embodiment of the present invention. FIG. 
2 shows hardware of an IC card as an exemplary medium 

20 for managing/holding e-money. The e-money managing 
system 1000 of FIG. 1 is an apparatus for managing and 
holding e-money, which is defined as an electronic 
alternative to a currency, constructed in the form of 
a combination of an IC card 100 operative as the medium 

25 for managing/holding e-money and an automated 
transaction apparatus 200 (described later). 

The IC card 100 functions as a medium (e-money 
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managing/holding medium) having a storage section 110 
for storing(recording) e-money in a rewritable manner. 

The IC card 100, as shown in FIG. 2, comprises 
an micro processor unit (MPU) 2, a data memory 3, and 
5 a connecting section 4. 

The MPU 2 has a read only memory (ROM) 2 3, a random 
access memory { RAM) 24, a main control section 21, and 
a arithmetic section 22. The ROM 23 records a program 
for driving the main control section 21 and the 
10 arithmetic section 22. 

For realizing the function of the IC card 100, 
the main control section 21 and the arithmetic section 
22 of the MPU 2 operate in accordance with the program 
recorded on the ROM 23 as follows: temporarily storing 
15 in the RAM 24, e-money loading/unloading data, which 
is received from the external apparatus (not shown in 
FIG. 2), and also arithmetic data that is the results 
of the calculation made by the arithmetic section 22 
based on the loading/unloading data; transferring these 
20 data to the data memory 3; and transferring the data 
further to the external apparatus via the connecting 
section 4. 

The data memory 3, which is realized by a 
programmable ROM (PROM) , stores information of an amount 
25 (balance) of e-money remained, which is obtained after 
arithmetic operation made by the MPU 2 . In other words , 
the data memory 3 is operative to store e-money. 
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The connecting section 4 is an electrode adapted 
to be connected to an external apparatus (for example, 
an IC card reader /writer of the automated transaction 
apparatus 200 in FIG. 1), via which electrode e-money 
5 loading/unloading data is transferred between the IC 
card 100 and an external apparatus. With this 
construction, the IC card 100 storing e-money 
information is connected to the external apparatus via 
the connecting section 4, thereby the MPU 2 also being 

10 connected with the external apparatus. In accordance 
with an input (instruction) received from the external 
apparatus, the MPU 2 manipulates information of an 
amount of e-money stored in the data memory 3. 

The IC card 100 is then inserted by a user into 

15 a slot of an e-money-enabled ATM of a financial 

institution to request to issue e-money through the ATM. 
In response to the request, a host computer of the 
financial institution subtracts a requested amount of 
money from the user's account, whereupon issuing the 

20 same amount of e-money and storing the issued e-money 
in the data memory 3 of the IC card 100 through the ATM. 
Likewise, using ATMs of financial institutions, it is 
also possible to cash and deposit e-money. 

Further, at the loading of e-money on the IC card 

25 100, it is possible to set an amount to be paid only 
for a particular use as a minimum balance (described 
later in detail) . 
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The IC card 100 is carried by a user like a purse 
to be used in various payments. For example, the IC 
card 100 is inserted into a slot of exclusive automated 
transaction apparatus 200 (see FIG. 1) located in 
5 various premises, such as publicly-managed concourses 
(horse race, cycle race, auto race, motorboat race, 
etc . ) etnapachlnko saloons , to make payments for betting 
tickets , tolls , foods and drinks , etc. , spending e-money 
in the IC card 100. 

10 The automated transaction apparatus 200 has a 

charging section 210 that sends to an IC card 100, 
received in the automated transaction apparatus 200, 
information of an amount charged along with information 
(purpose information) of a payment purpose. 

15 Meanwhile, the IC card 100 has a storage section 

110, a payment section 120, a minimum balance setting 
section 130, a purpose judgment section 140, a balance 
judgment section 150 , and a control section 160 , as shown 
in FIG. 1. 

20 Like above mentioned, the storage section 110, 

which corresponds to the data memory 3 of FIG. 2, stores 
e-money in a rewritable manner. 

The minimum balance setting section 130, which 
is realized by the MPU 2 , sets to the IC card 100 a minimum 
25 balance as the amount of e-money to be paid only for 
the particular use. 

At the time of loading e-money, for example, an 
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amount to be set as the minimum balance is input through 
an input device of the above-mentioned ATM. The amount 
thus input is set to the IC card 100 as the minimum balance 
by the minimum balance setting section 130. 
5 Specifically, the minimum balance setting section 

130 arbitrarily sets to the data memory 3 the amount 
of e-money to be paid only for the particular use and 
also what the particular use is. 

Although it is preferable that the setting of the 

10 minimum balance by the minimum balance setting section 
130 is carried out when e-money is loaded on the IC card 
100 , the settingmay alternatively be changed afterward. 
Moreover, in spite of the user's arbitral setting of 
the minimum balance and of the particular use, a 

15 predetermined value can be alternatively set in advance 
as an unchangeable value. 

FIG. 3 shows a manner in which e-money is stored 
in the storage section 110 of the IC card 100 of the 
first embodiment. According to the first embodiment, 

20 as shown in FIG. 3, the IC card 100 has a storage area 
110b storing the e-money to be paid only for a particular 
use and also another storage area 110a storing the 
e-money to be paid for any uses without limitation of 
uses. In FIG. 3, the balance (general balance) of 

25 e-money stored in the storage area 110a, which money 
can be spent for any purposes, is designated by the 
reference character X. Meanwhile, the balance (minimum 
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balance) of e-money in the storage area 110b , which money 
can be spent only for a particular purpose , is designated 
by the reference character Y. 

The storage area 110a and the storage area 110b 
5 formed in the storage section 110 are both realized by 
the MPU 2 executing a program (intra-card application) 
stored on the ROM 23. 

The amount (minimum balance) ¥ of e-money stored 
in the storage area 110b can be set by a user with the 
10 minimum balance setting section 130. 

The payment section 120 , which is realized by the 
MPU 2 of FIG. 2, completes the payment of e-money in 
response to charging by the charging section 210 
(automated transaction apparatus 200). The payment 
15 section 120 subtracts an amount charged by the charging 
section 210 from the balance in the storage section 110. 

When making payments, the payment section 120 
preferentially spends out of the storage area 110a 
(general balance), regardless of the uses of the 
20 payments. Only if the general balance is smaller than 
the amount to be paid and also if the payment is for 
the particular use, the payment section 120 spends out 
of the storage area 110b (minimum balance). 

At a payment made by the payment section 120, the 
25 purpose judgment section 140, which is realized by the 
MPU 2 of FIG. 2, discriminates whether or not the use 
of the payment is identical to the particular use having 
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been set , based on payment purpose information received 
from the charging section 210. 

The purpose judgment section 140 compares the 
particular use, which is recorded in the data memory 
5 3 by the minimum balance setting section 130, with the 
information of the payment purpose received from the 
charging section 210 along with the amount charged, and 
then sends the comparing result to the control section 
160 . 

1° The balance judgment section 150 discriminates 

whether or not a total balance of e-money remaining in 
the storage section 110 after the payment is smaller 
than the minimum balance. Prior to the payment made 
by the payment section 120, the charged amount notified 

15 by the charging section 210 is subtracted from the total 
balance stored in the storage section 110, thereby 
calculating in advance the total balance of e-money that 
will be remained after the payment . 

Prior to the payment made by the payment section 

20 120 , the balance judgment section 150 , which is realized 
by the MPU 2 of FIG. 2, compares the thus calculated 
total balance remaining after the payment with the 
minimum balance set in the minimum balance setting 
section 130 to discriminate whether or not the total 

25 balance of e-money remaining after the payment is 
smaller than the minimum balance. 

If the payment is for another use than the 
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particular use being set, the balance judgment section 
150 subtracts the charged amount, which is notified by 
the charging section 210, from the general balance 
stored in the storage area 110a of the storage section 
5 110. The balance judgment section 150 then 

discriminates whether or not the subtraction result is 
equal to or greater than 0, thereby discriminating 
whether or not an amount of e-money stored in the IC 
card 100 suffices for making the payment. After that, 

10 the balance judgment section 150 notifies the control 
section 160 of the discrimination result. 

Otherwise if the payment is for the particular 
use, the balance judgment section 150 subtracts the 
charged amount, which is notified by the charging 

15 section 210, from the general balance stored in the 
storage area 110a of the storage section 110 and then 
discriminates whether or not the subtraction result is 
equal to or greater than 0 . The balance judgment section 
150 then notifies the control section 160 of the 

20 discrimination result. 

The control section 160, which is also realized 
by the MPU 2, controls the payment section 120 in making 
payments of e-money. If the purpose judgment section 
140 judges that the payment is for another use than the 

25 particular use and also if the balance judgment section 
150 judges that the total balance remaining after the 
payment is smaller than the minimum balance , the control 
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section 160 prohibits the payment section 120 from 
making the payment. In this manner, the payment of 
e-money can be stopped. 

Alternatively, if the purpose judgment section 
5 140 judges that the payment is for another use than the 
particular use and if the balance judgment section 150 
judges that the total balance remaining after the 
payment is equal to or greater than the minimum balance, 
the control section 160 allows the payment section 120 
10 to make the payment. In this manner, the payment of 
e-money is allowed to be completed. 

Otherwise if the purpose judgment section 140 
judges that the payment is for the particular use and 
if the balance judgment section 150 judges that the total 
15 balance remaining after the payment is smaller than the 
minimum balance, the control section 160 also allows 
the payment section 120 to make the payment. In this 
manner, the payment of e-money is allowed to be 
completed. 

20 Alternatively, if the purpose judgment section 

140 judges that the payment is for the particular use 
and also if the balance judgment section 150 judges that 
the total balance remaining after the payment is equal 
to or greater than the minimum balance, the control 

25 section 160 prohibits the payment section 120 from 
making the payment. In this manner, the payment is 
stopped . 
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An operation performed at the loading of e-money 
to the storage section 110 of the IC card 100 of the 
e-money managing system 1000 of the first embodiment, 
will now be described in detail with reference made to 
5 the flowchart (steps A10 through A30) of FIG. 4. 

For example, at storing (loading) e-money of Z 
yen to the storage section 110 of the IC card 100 through 
an ATM, a user should firstly decide whether to specify 
the purpose (hereinafter often called "use") of the 
10 payment of e-money, or whether to set a minimum balance 
(step A10) . 

If decided to specify the use, or if decided to 
set the minimum balance (YES route of step A10) , e-money 
of Y yen (minimum balance) is stored in the storage area 

15 110b, and e-money of (Z - Y) yen (general balance: X 
= Z - Y) is stored in the storage area 110a (step A20) . 
In like description, " - " should read as "minus". 

Otherwise if decided not to specify the use (NO 
route of step A10), e-money of Z yen (general balance) 

20 is stored in the storage area 110a, with no money being 
stored in the storage area 110b (X = Z, Y = 0) (step A30) . 

Next, with reference made to the flowchart (steps 
B10 through B30) of FIG. 5, a description will now be 
made of an operation that is carried out at a payment 

25 for another use than the particular use by using the 
IC card 100 in which the minimum balance is set, in the 
e-money managing system 1000 of the first embodiment. 
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At a payment (W yen , for example) for another use 
than the particular use with the IC card 100 of the first 
embodiment, the balance judgment section 150 subtracts 
the charged amount (IP yen) , which is notified by the 
5 charging section 210, from the general balance X stored 
in the storage area 110a of the storage section 110, 
and then discriminates whether or not the subtraction 
result (X - W) is equal to or greater than 0 (step B10) . 

If (X - W) is equal to or greater than 0 (YES route 

10 of step B10), the balance judgment section 150 judges 
that an amount (total balance) of e-money in the IC card 
100 suffices for making the payment, and then notifies 
the control section 160 of the judgment result. In 
response to the notification, the control section 160 

15 controls the payment section 120 to allow the payment 
to be completed. After the completion of the payment 
by the payment section 120, the general balance -ST stored 
in the storage area 110a is (X - W)(step B20). 

Otherwise if (X - W) is smaller than 0 (NO route 

20 of step B10), the balance judgment section 150 judges 
that an amount (total balance) of e-money in the IC card 
100 is insufficient for making the payment, and then 
notifies the control section 160 of the judgment result. 
In response to the notification, the control section 

25 160 controls the payment section 120 to prohibit the 
payment, thus disabling the payment section 120 to 
complete the payment (step B30). 
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Next, with reference made to the flowchart (steps 
CIO through C50) of FIG. 6, a description will now be 
made of an operation that is carried out at spending 
an amount of e-money for the particular use, with the 
5 IC card 100 in which the minimum balance is set , according 
to the first embodiment. 

At a payment {2 yen. for example) for the particular 
use with the IC card 100 of the first embodiment, the 
balance judgment section 150 firstly subtracts the 

10 charged amount ( Z yen ), which is notified by the charging 
section 210, from the general balance X in the storage 
area 110a of the storage section 110, and then 
discriminates whether or not the subtraction result (X 
- Z) is equal to or greater than 0 (step C10). 

15 If (X - Z) is equal to or greater than 0 (YES route 

of step C10), the balance judgment section 150 judges 
that an amount of e-money in the IC card 100 suffices 
for making the payment, and then notifies the control 
section 160 of the judging result. In response to the 

20 notification, the control section 160 controls the 120 
to allow the payment. After the completion of the 
payment by the payment section 120, the general balance 
X stored in the storage area 110a is (X - Z)(step C20), 
thereby completing the payment (unloading) for the 

25 particular use. 

Otherwise if (X - Z) is smaller than 0 (NO route 
of step C10) , the balance judgment section 150 compares 
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the total balance (X + Y ) of e-money the storage section 
110 with the charged amount Z (step C30) . If the total 
balance (X + Y) in the storage section 110 is smaller 
than the charged amount Z (NO route of step C30), the 
5 balance judgment section 150 judges that an amount of 
e-money in the IC card 100 is insufficient for making 
the payment, and then notifies the control section 160 
of the judgment result . In response to the notification , 
the control section 160 controls the payment section 

10 120 to prohibit the payment, thus disabling the payment 
section 120 to complete the payment (step C50). 

If the total balance (X + Y) in the storage section 
110 is equal to or greater than the charged amount Z 
(YES route of step C30), the balance judgment section 

15 150 judges that an amount of e-money stored in the IC 
card 100 suffices for making the payment, and then 
notifies the control section 160 of the judgment result . 
In response to the notification, the control section 
160 controls the payment section 120 to allow the payment , 

20 whereupon the payment section 120 completes the payment 
(step C40). Namely, as the general balance X is set 
to 0 andas the minimum balance Y±s changed into {Y- ( Z-X) } , 
an amount wanted at the general balance is 
supplementally paid out of the minimum balance ¥, thus 

25 completing the payment (unloading) for the particular 
use . 

As above mentioned, at a payment for the particular 
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use in the first embodiment, the balance judgment 
section 150 compares the charged amount Z with the 
general balance X. If the charged amount Z is equal 
to or greater than the general amount X, the balance 
judgment section 150 compares the total balance (X + 
Y) with the charged amount Z. As a result of the 
comparison, if the total balance remaining after the 
payment is smaller than the minimum balance Y, the 
control section 160 allows the payment section 120 to 
complete the payment. 

In this manner, according to the e-money managing 
system 1000 of the first embodiment, since the amount 
of e-money to be paid only for the particular use is 
set in advance as the minimum balance, it is possible 
to keep the amount left in the medium, avoiding 
unnecessary spending. More specifically, it is 
prevented that all the money, including what should have 
been set aside for the particular use, is spent out. 
As a result, a user can be free from worrying about what 
amount of e-money still remains in the medium, thus 
guaranteeing the improved user friendliness. 

For example, suppose the IC card 100 is used at 
a horse-race track. Since an amount to be paid for a 
toll can be set in advance as the minimum balance in 
the IC card 100, a user can be prevented from 
unintentionally spending even the to-be-left amount 
also in buying betting tickets. 
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Additionally, it is possible to set in the IC card 
100 the amount of e-money allowed to be spent, and it 
is also possible to process the loading/unloading of 
e-money. 

5 Further, since the minimum balance can be 

arbitrarily set by the minimum balance setting section 
130 at the loading of e-money onto the IC card 100, it 
helps a user to spend e-money in a planed manner, thus 
also guaranteeing the improved user-friendliness. 
10 (B) Second Embodiment: 

The e-money managing system 1000' and the IC card 
100' of a second embodiment of the present invention 
have the same construction as the e-money managing 
system 1000 and the IC card 100 of FIGS. 1 and 2, so 
15 their detailed description will be omitted. Like 

reference numbers designate similar parts or elements 
throughout several views of the embodiments, so their 
detailed description is also omitted here. 

The storage section 110', which corresponds to 
20 the data memory 3 of FIG. 2, of the e-money managing 
system 1000' of the second embodiment stores e-money 
in a rewritable manner. 

Like the minimum balance setting section 130 of 
FIG . 1 , the minimum balance setting section 130 ' , which 
25 is realized by the MPU 2, sets to the IC card 100' the 
amount to be paid only for a particular use as a minimum 
balance . 
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Specifically, the minimum balance setting section 
130' sets to the data memory 3 the amount to be paid 
only for the particular use and also what the particular 
use is . Although it is also preferable that the setting 
5 of the minimum balance by the minimum balance setting 
section 130' is carried out at the loading of e-money 
onto the IC card 100', the setting may be changed 
afterward . 

FIG. 7 shows the manner in which e-money is stored 
10 in the storage section 110' of the IC card 100' of the 
second embodiment. As shown in FIG. 7, in the second 
embodiment, the storage section 110' has a storage area 
110a' for storing e-money that is spent for any purpose 
without limitation of uses. The e-money stored in the 
15 storage area 110a' is given a threshold value, which 
is an amount (minimum balance) to be paid only for the 
particular use. 

In relevant drawings, a total balance of e-money 
stored in the storage area 110a' is designated by the 
20 reference character the minimum balance, which is 
set as the threshold value, is designated by the 
reference character Y. 

The amount Y, which is set as the threshold value, 
can be arbitrarily set by a user with the minimum balance 
25 setting section 130' at the loading of e-money onto the 
IC card 100 ' . 

The balance judgment section 150' compares the 
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total balance remaining after the payment with the 
minimum balance in order to discriminate whether or not 
the total balance remaining after the payment is smaller 
than the minimum balance. Prior to a payment made by 
5 the payment section 120, the charged amount notified 
by the charging section 210 is subtracted from the total 
balance in the storage section 110 ' , thereby calculating 
in advance the total balance that will be remained after 
the payment . 

10 And, prior to the payment made by the payment 

section 120 , the balance judgment section 150 ' compares 
the thus calculated total balance remaining after the 
payment with the minimum balance in order to 
discriminate whether or not the total balance remaining 

15 after the payment is smaller than the minimum balance. 

In this instance, the balance judgment section 
150 ' , like the balance judgment section 150 of the first 
embodiment, is realized by the MPU 2 of FIG. 2. 

If the payment is for another use than the 

20 particular use being set, the balance judgment section 
150' subtracts the charged amount, which is notified 
by the charging section 210, from the total balance in 
the storage area 110a' of the storage section 110 ' . The 
balance judgment section 150' then discriminates 

25 whether or not the subtraction result is equal to or 
greater than 0, thereby discriminating whether or not 
an amount of e-money stored in the IC card 100' suffices 
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for making the payment. The balance judgment section 
150' then notifies the control section 160 of the 
discrimination result. 

Otherwise if the payment is for the particular 
5 use, the balance judgment section 150' subtracts the 
charged amount, which is notified by the charging 
section 210, from the general balance in the storage 
area 110a' of the storage section 110'. The balance 
judgment section 150 ' then discriminates whether or not 

10 the subtraction result is equal to or greater than 0, 
thereby discriminating whether or not an amount of 
e-money stored in the IC card 100' suffices for making 
the payment. The balance judgment section 150' then 
notifies the control section 160 of the discrimination 

15 result . 

With reference made to the flowchart (steps D10 
through D30) of FIG. 8, a description will now be made 
of an operation executed when an amount of e-money is 
paid for another use than the particular use, with the 
20 IC card 100' in which the minimum balance is set, in 
the e-money managing system 1000' of the second 
embodiment . 

At a payment {W yen , for example) for another use 
than the particular use with the IC card 100' of the 
25 second embodiment, the balance judgment section 150' 
subtracts the charged amount {W yen) , which is notified 
by the charging section 210, from the total balance X 
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stored in the storage area 110a' of the storage section 
110', and then discriminates whether or not the 
subtraction result (X - W) is equal to or greater than 
0 (step D10) . 

5 If (X - W) is equal to or greater than 0 (YES route 

of step D10), the balance judgment section 150' judges 
that an amount (total balance) of e-money stored in the 
IC card 100' suffices for making the payment, and then 
notifies the control section 160 of the judgment result . 

10 In response to the notification, the control section 
160 controls the payment section 120 to allow the payment , 
After the completion of the payment by the payment 
section 120, the general balance JSTin the storage area 
110a' is (X - W)(step D20). 

!5 Otherwise if (X - W) is smaller than 0 (NO route 

of step D10), the balance judgment section 150' judges 
that an amount (total balance) of e-money stored in the 
IC card 100 is insufficient for making the payment, and 
then notifies the control section 160 of the judgment 

20 result. In response to the notification, the control 
section 160 controls the payment section 120 to prohibit 
the payment, thus disabling the payment section 120 to 
complete the payment (step D30). 

Next, with reference made to the flowchart (steps 

25 E10 through E30) of FIG. 9, a description will now be 
made of an operation executed when an amount of e-money 
is paid for the particular use with the IC card 100' 
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in which the minimum balance is set, according to the 
second, embodiment. 

At a payment of e-money (Z yen, for example) for 
the particular use with the IC card 100' of the second 
5 embodiment , the balance judgment section 150 ' subtracts 
the charged amount {Z yen) , which is notified by the 
charging section 210 , from the total balance X stored 
in the storage area 110a' of the storage section 110', 
and then discriminates whether or not the subtraction 

10 result (X - Z) is equal to or greater than 0 (step E10) . 

If (X - Z) is equal to or greater than 0 (YES route 
of step E10), the balance judgment section 150' judges 
that an amount of e-money stored in the IC card 100' 
suffices for making the payment, and then notifies the 

15 control section 160 of the judging result . In response 
to the notification, the control section 160 controls 
the payment section 120 to allow the payment. After 
the completion of the payment by the payment section 
120, the general balance X in the storage area 110a' 

20 is (X - Z)(step E20), thereby completing the payment 
(unloading) for the particular use. 

Otherwise if (X - Z) is smaller than 0 (NO route 
of step E10), the balance judgment section 150 judges 
that an amount of e-money stored in the IC card 100 is 

25 insufficient for making the payment, and then notifies 
the control section 160 of the judgment result. In 
response to the notification, the control section 160 
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controls the payment section 120 to prohibit the payment 
thus disabling the payment section 120 to complete the 
payment (step E30). 

In this manner, the e-money managing system 1000 ' 
5 of the second embodiment attains like results and 
effects to those of the first embodiment. 
(C) Other Modifications: 

The present invention should by no means be limited 
to the above-illustrated embodiments, and various 

10 changes or modifications may be suggested without 
departing from the gist of the invention. For example, 
although an IC card is used as an exemplary card unit 
in the above first and second embodiments, any other 
card units that have a storage section, such as optical 

15 cards and wireless cards, are also be applicable, 

attaining like results and effects to those of the above 
embodiments . 

Further, in the above embodiments, the payment 
section 120, the minimum balance setting section 130 

20 (130'), the purpose judgment section 140, the balance 
judgment section 150 (150'), and the control section 
160 are equipped to the IC card (medium) 100 (100'). 
However, all these sections or at least some of them 
can be provided to other equipment . 

25 Still further, in the above embodiments, that is 

discriminated by the balance judgment section 150 (150' ) 
is whether or not the total balance remaining after the 
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payment is smaller than the minimum balance. However, 
the balance judgment section 150 ( 150 ' ) may discriminate 
whether or not the balance of e-money remaining before 
the payment is equal to or greater than the minimum 
5 balance (predetermined value) . If judged the balance 
is smaller than the minimum balance , the control section 
160 prohibits the payment section 120 from completing 
the payment . 

Furthermore, in the above -described embodiments, 

10 e-money, which is defined as an electronic alternative 
to a currency, is used as an exemplary object for 
managing/holding. In spite of such e-money, electronic 
value (also called "e-value") , which represents an 
amount of property to be paid or transferred in exchange 

15 with goods or services in accordance with the amount, 
can be also applicable. Followings are examples of 
e-value: coupons, gift tokens, point cards, etc. , which 
carries securities-like values. 

At that time, upon judgment that the balance of 

20 e-value is smaller than the predetermined value, the 
payment or transfer of e-value can be prohibited. In 
this manner, spending e-value is prohibited, if the 
balance is smaller , even before making the payment , than 
the predetermined value. 



33 



